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PROCESS FOR BOOTING AND CAUSING
COMPLETION OF SYNCHRONIZATION
BASED ON MULTIPLE ACTUATIONS OF
DESIGNATED KEY WHEN THE SYSTEM IS
OFF 5

TECHNICAL FIELD OF THE INVENTION

The 1mvention relates to booting procedures 1n relation to
computers and more particularly, although not exclusively, 10
to an improvement brought to the architecture of computers
including a main processing subsystem imnvolving a booting
sequence which 1s not time-consuming 1n comparison with
that of present architectures and hardware.

15
BACKGROUND ART

One of the 1ssues that computers are facing 1s their
inability to provide a real instant-on power feature. General
purpose computers, and mobile computers in particular, 20
present a limited capacity to provide an instantaneous
response to a user’s request. The power-on sequence of the
computers—generally involving a boot-strap session fol-
lowed by booting the operating system—substantially
increases the time which 1s needed betore the user becomes -5
able to use his system.

In many situations, it 1s highly desirable that the comput-
ers be able to behave as any ordinary product would be, 1.¢.
by responding whenever the user requests 1t. This 1s par-
ticularly true when considering the role and the importance 3¢
ol the computers which are now taken in the information era.
With the development of the Internet network becoming the
primary source of information for the public, more and more
services are offered to the public 1n general, and web
consumers 1n particular. In such a context, 1t 1s clear that the 35
response time of the computers might be perceived by the
web consumers as a clear obstacle against the generalization
of their use 1 any field of human activity.

The limited reaction time of general purpose computers in
general, and mobile computers 1n particular, limits both their 40
ready acceptance and use by the public.

Some small machines, dedicated to mobile users, known
in the field as pocket or palmtop computers may provide an
instantaneous service to their users. However this kind of
machine 1s dedicated to serve a specific kind of users, 45
namely the business travelers. Further, these machine have
a limited capacity and usually provide no keyboard, no real
display and no hard disk drive.

It 1s therefore highly desirable to improve the possibilities
ol instantancous response to the computer systems for the sg
benefit of their users.

SUMMARY OF THE INVENTION

It 1s an object of the present invention to provide a new 55
computer architecture which provides a substantially or
perceived instantaneous response time to the users.

It 1s a further object of the present invention to process for
controlling the powering sequence of a main and alternate
subsystem included within a single computer, and sharing 60
common Input/output devices.

This object 1s achieved by means of an architecture based
on a dual processing structure, with a main processing
subsystem 1nvolving a booting sequence and being associ-
ated with an alternate processing subsystem having a 65
quicker response time. The main processing subsystem
preferably comprises a main processor fitted with RAM

2

storage and Input/output (I/0) devices, such as a hard-disk
drive, a keyboard, a display and also communication means.
The alternate subsystem may include a processor adapted to
respond substantially instantaneously, such as that based on
a pocket computer. The alternate processing subsystem may
have 1ts own 1I/O for allowing independent operating with
respect to the main subsystem. Multiplexing circuits are
preferably used for sharing the keyboard and the display
between the two processing subsystems.

A powering and synchronization unit 1s preferably con-
trolled by corresponding keys, preferably two in number,
which allow simultaneous control of the mode of opera-
tion—main or alternate—as well as the control of the
synchronization of the files within the system.

More particularly, a Main Power Control (MPC) key 1s
preferably associated with an Alternate Power Control
(APC) key for the purpose of direct control of the powering
sequence of the two subsystems, as well as the synchroni-
zation of the files. When the user actuates the Main Power
Control (MPC) key, the power-on unit causes the powering
up of all the elements whereas, when the user actuates the
Alternate Power Control (APC) key, only the alternate
processing sub-system 1s powered up and able to receive
keyboard mput and communicate with the display via the
multiplexing units.

By actuating an appropriate key, for example, either the
MPC or the APC key, the user 1s given a user-iriendly option
by which he or she can decide and precisely control whether
instantaneous service from the computer 1s needed., An
example of such a situation might be 1mtiating automatic
access to the Internet. In the particular case of a mobile
computer powered by a battery, the actuation of the APC key
may cause an automatic shut-down of the main processor, in
a manner which 1s transparent to the user. Further the
switching to the alternative subsystem may significantly
increase the life of the battery and this 1s a clear advantage
for mobile users.

In one embodiment, the main processing subsystem may
be fitted with an Operating System of the type WINDOWS
Ox or WINDOWs 2000™ marketed by Microsoit Corp. and
the alternate processing unit based on a pocket pc type
processor equipped with WINDOWS CE™ type operating
system.

Preferably, the Alternate Power Control (APC) key 1s used
for automatically controlling the synchronization of the files
respectively handled by the main and alternate processor so
that the user may work with his files during a work session,
whatever the particular format being considered.

The arrangement may be also adapted to provide substan-
tially instantaneous access to web resources available on the
Internet.

In one embodiment, the alternate processing means are
embodied within an extractable or detachable autonomous
system, such as a Portable Digital Assistant (P.D.A.) having
its own power supply and a screen so that the user may easily
remove and relocate the device.

The 1invention also provides a process for controlling the
powering up of a computer comprising a main processing
subsystem 1nvolving a booting sequence with an alternate
processing subsystem which has a quicker response time.
The computer also preferably includes shareable Input/
Output devices whos assignment to said main or alternate
subsystem 1s controlled by a first Main Power Control
(MPC) key and a second Alternate Power Control (APC)
key. The process preferably includes the steps of booting
said main processing subsystem and assigning said 1/O
devices to said main subsystem upon actuation of said MPC
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key. Further, when the user actuates said APC key, the
process 1nstantaneously switches the I/O devices to the
alternate subsystem.

When the user starts the booting sequence by actuating
the MPC key, the powering up process includes the steps of
powering up both main and alternate subsystems and then
automatically synchronizing the main and the alternate
subsystems. A work session can then be established with the
main subsystem and the user 1s given an access to the full
processing resources of the computer. The process then
waits for an actuation of said MPC or APC key. Upon
actuation of said APC key, the synchronization 1s completed
and the I/O devices, particularly the keyboard and the
display, are assigned to the alternate subsystem. The process
then completes the power-oil of the main subsystem while
the user may continue to work with the alternate subsystem.
Conversely, 1 the user actuates the MPC key, the synchro-
nization i1s completed and 1s then followed by the power-oil
of both subsystems.

When the user starts the booting sequence by actuating
the APC key, the process powers the alternate subsystem and
the I/0 devices are assigned to that alternate subsystem. The
user 1s thus given instantaneous access to the keyboard and
the display as well as the resources of the alternate computer
and can therefore start a working session without further
delay. The process then waits on an action from the user on
one of the two MPC or APC keys. In response to the user
actuating the APC key again, the process causes the syn-
chronization of the files handled by the main and alternate
subsystems and then completes the power-oil sequence of
both main and alternate subsystems. Conversely, should the
user actuate the MPC key, the process causes the powering
up of the main and alternate subsystems, followed by a
synchronization of both systems. The user 1s then given
access to the full processing resources of the computer.

Preferably, the alternate subsystem 1s an extractable or
detachable subsystem and the process further imnvolves the
checking for the presence of said detachable subsystem.

DESCRIPTION OF THE DRAWINGS

An embodiment of the invention will now be described,
by way of example only, with reference to the accompanying,
drawings, wherein:

FIG. 1 1llustrates the main architecture of a system based
on a set of main and alternate processors; and

FIGS. 2 and 3 are flow charts illustrating the control of an
exemplary powering up and synchronization process by one
unique control key.

DESCRIPTION OF A PREFERRED
EMBODIMENT OF THE INVENTION

FIG. 1 shows the basic architecture of a system compris-
Ing a main processing subsystem which is associated with an
alternate processing subsystem 10.

Main processing subsystem is based on a main processor
24 operating with a graphic subsystem 25, RAM storage 30,
a Hard Disk Drive (H.D.D.) unit 28 which the main pro-
cessor 24 accesses via an appropriate interface, such as an
IDE 1nterface 29 for instance. Main processor 24 1s any
conventional microprocessor such as of the INTEL™ family
operating under a LINUX or Windows™ type operating
system.

In addition to the main processing subsystem, the com-
puter further includes a second, or alternate, processing
subsystem 10 based on an alternate processor 12 being
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equipped with 1its own RAM storage 11 and a graphic
subsystem 13. Alternate processor 12 1s a low power-
consuming processor which, additionally, has instant-on
feature capacity, that 1s to say adapted to operate with very
little delay. Such a processor 1s known from the development
of the pocket pc computers, such as the JORNADA™ which

1s marketed by the HP Corp. and which works under a
WINDOWS CE™ type operating system.

Main processor 24 and alternate processor 12 are arranged
to share a display 27 and an Input/output device 22 wvia,
respectively, a first multiplexing unit 26 a second multiplex-
ing umt 23 and a third multiplexing unit 31. The I/O device

22 15 used for allowing attachment to a keyboard 21 and a
pointing device or mouse device (not shown).

The main processing subsystem and the alternate process-
ing subsystem communicate with each other via a serial data
channel 99 which may be either of the type Universal Serial
Bus (U.S.B) or any conventional serial link.

In the preferred embodiment, the alternate processing sub
system 1s an detachable autonomous pocket computer hav-
ing an additional smaller display. This 1s used when the
subsystem 15 extracted from the computer which acts as a
docking station. When the autonomous sub-system 1is
embedded in or attached to the computer, the alternate
processor 12 1s used 1n association with the main display.

The system 1s fitted with a specially designed Power
Control and Synchronization (PCS) unit 40 which provides
power circuitry for the different elements of the computer
attached to a power bus 50. Power bus 50 particularly
includes power circuits 31, 52, 33, 54 , 55 and 56 which
respectively power display 27, multiplexor 26, the graphic
system 25 of the main sub-system, the main processor 24,
the multiplexor 23 and the I/O devices 22. PCS unit 40 1s
controlled by means of a dual set of power-on control keys,

namely a Main Power Control (MPC) and an Alternate
Power-on Control (APC) key.

In the preferred embodiment, the actuation by the user of
the MPC key causes the simultaneous powering up of the
two processing subsystems. This 1s achieved by the activa-
tion of all the different circuits of the bus 30. In that
situation, the multiplexors 23, 26 and 31 are controlled so
that the display 27 and the keyboard 21 are both assigned to
the main processor 24 which may immediately start its
booting sequence. The user will then be able to access the
high-level processing resources which are available 1n the
system, as in any conventional personal computer.

When the user actuates the Alternate Power Control
(APC) key, the Power Control and Synchronization (PCS)
unit 40 activates circuits 51, 52, 55 and 56; and further
deactivates leads 53 and 54 powering the main processing
subsystem. Correspondingly, the multiplexors 23, 26 and 31
are controlled by the unit 40 for the purpose of assigning the
display 27 and the keyboard 21 to the alternate processing
subsystem. In the preferred embodiment, the computer 1s a
mobile computer and the battery 1s then devoted to powering
the processing subsystem 10. The battery life 1s thus sub-
stantially increased since the high power-consuming main
processing subsystem 1s deactivated.

In a preferred embodiment, actuating the Alternate Power
Control (APC) key further causes the synchronization
between the two processors. This 1s achieved by means of a
data path 99 which 1is, for instance, a Universal Serial Bus
(USB), a senial link or any other conventional bus. The
particular procedure which 1s used for achieving the syn-
chronization between the two subsystems 1s well known 1n
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the art of computers, and can be, for instance, of the type
ACTIVE SYNC known in the WINDOWS™ operating
system.

With respect to FIGS. 2 and 3 there will now be discussed
the detail of the enhanced powering-up sequence of the
whole system as well as the synchronization process
between the two processors for the purpose of illustrating,
how easily a user can control the booting sequence and
decide whether he or she will obtain an instantaneous
response from his computer.

The process starts 1n step 200 where the process deter-
mines whether the user actuates the MPC or APC key. FIG.
2 more particularly 1llustrates the process which 1s executed
in response to the actuation of the MPC key when the whole
system 1s off. FIG. 3 illustrates the flow chart which 1s
executed when the APC key 1s actuated by the user with the
whole system being off.

Step 201 1s an optional step which 1s useful when the
Alternate subsystem 1s a detachable separate unit, such as a
pocket pc. In step 201, a test 1s carried out to determine
whether the subsystem 10 1s present within the computer.
Conventional techniques for determining the presence of
such a system may be used and will not be discussed 1n
detail. If the test reveals that only the main processor 24 1s
present, the process then proceeds to step 202 where Power
Control and Synchronmization (PCS) unit 40 controls the
powering up of main processor 24 only. Conversely, 1f the
test of step 201 reveals that the alternate subsystem 1s
present, then the two processing subsystems are powered up
in step 203. This 1s achieved by controlling the different
power circuits of bus 30. From that instant, the main
processor starts the usual booting sequence. When the
operating system 1s launched, synchronization of the files 1s
executed 1n a step 204 between the two subprocessing units.
This operation, which 1s automatically carried out, ensures
that the user will work with the most recently updated
version of his own {iles.

At step 2035, while the user may use his computer and
work on his files, the process waits for an input from the user
on one of the two MPC or APC keys. If the user actuates the
APC key, then the process proceeds to step 206 where the
synchronization process between the two processing sub-
units 1s completed. The process proceeds then to a step 207
where the powering unit 40 controls the switching of the
display 27 and the keyboard 21 to the alternate processing
sub-system 10. This 1s achieved, again, by means of the
appropnate multiplexors 23, 26 and 31. At step 208, the
powering unit causes the power-oil of the main processor 24
associated with 1ts own components, 1.e. the graphic sub-
system 25, RAM and HDD storage. In one embodiment, an
additional actuation on the APC key causes the process to
instantaneously shut down the alternate subsystem 10.

In the case where the user actuates the MPC key 1n step
205, the process then proceeds to a step 209 where the
synchronization process between the two processing sub-
systems 1s executed. The process can then control the
powering unit 40 for the purpose of switching off all the
clements of the computers at step 210.

FIG. 3 particularly 1illustrates the process which 1s
executed when the machine 1s fully switched off and 1f the
user actuates the Alternate Power Control (APC) key.

Step 301 15 an optional test which 1s similar to the test of
step 201 1n FIG. 2. In step 301, a test 1s performed to
determine whether the subsystem 10 1s present within the
computer. If the test shows that only the main processor 24
1s present, then the process aborts 1n a step 302 . Conversely,
if the test of step 301 reveals that the alternate subsystem 1s
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present, then the Power Control and Synchronization (PCS)
umt 40 controls the powering of the only alternate sub-
system 10 1n a step 303 and further controls the multiplexing
circuits 23, 26 and 31 for the purpose of assigning the
keyboard 21, the display 27 and the mouse to the alternate
subsystem 10. This particularly involves the control of the
different powering circuits of bus 50. From that point, the
computer can instantaneously start with the alternate pro-
cessor 12 1n a working session, for example accessing the
Internet. During the working session, the process then enters
in step 304 1n a test for the purpose of detecting a particular
action from the user on one of the two MPC or APC keys.
If the user actuates the MPC key, then the process proceeds
to a step 303 where the Power Control and Synchronization
(PCS) unit 40 causes the powering of the two processors 12
and 24 with their associated components. The main operat-
ing system can then be launched and, 1n a further step 306,
the process then automatically controls the synchromization
of the files between the two processing sub-system so as to
ensure an update of the user’s documents within the com-
puter. This ensures that the user will work with the updated
version of his files, whatever the particular system 1s
selected by an action on either the MPC or the APC keys.

I1 the user actuates APC key 1n step 304, then the process

proceeds to a step 307, where the process completes the
power-oll of the two systems.

Although the invention has been described by way of
example and with reference to particular embodiments 1t 1s
to be understood that modification and/or 1mprovements
may be made without departing from the scope of the
appended claims.

Where 1n the foregoing description reference has been
made to integers or elements having known equivalents,
then such equivalents are herein incorporated as if individu-
ally set forth.

The mvention claimed 1s:

1. A process for controlling powering up a computer
comprising a main processing subsystem 1nvolving a boot-
ing sequence with an alternate processing subsystem having
quicker response time; said computer further comprising
sharable Input/Output devices which assignment to said
main or alternate processing subsystem 1s controlled by a
first Main Power Control (MPC) key and a second Alternate
Power Control (APC) key, said process comprising:

booting said main processing subsystem and assigning

said I/0 devices to said main processing subsystem

upon actuation on said MPC key, wherein an actuation

of said MPC key, when the system 1s ofl, comprises:

powering up both main and alternate processing sub-
Systems;

automatically synchronizing said main and alternate
processing subsystems;

initiating a work session and waiting for an actuation
on said MPC or APC key;

in response to the user actuating said APC key, causing
the completion of said synchronization, then the
swﬂchmg of said I/0O devices to said alternate pro-
cessing subsystem, then followed by the power-oil of
said main processing subsystem; and

in response to the user actuating said MPC key, causing
the completion of said synchronization, then fol-
lowed by the power-ofl of said main and said alter-
nate processing subsystems; and

substantially instantaneously switching said I/O devices

to said alternate processing subsystem upon actuation

of said APC key.
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2. A process according to claim 1 further comprising: the power-oil of main and alternate processing systems;
determining whether said alternate processing subsystem and

1s present within said computer.

3. A process according to claam 1 wherein actuation of
said APC key when the system 1s ofl comprises: 5

powering said alternate processing subsystem and initi-

ating a work session with said alternate processing _ ‘ ..
subsystem being assigned said I/O devices; 4. Process according to claim 3, further comprising a test

waiting for an actuation on said MPC or APC key; for checking whether said alternate processing subsystem 1s
in response to the user actuating said APC key, causing 10 present within said computer.

the synchromization of the files handled by said main
and alternate processing subsystems then followed by % %k k%

in response to the user actuating said MPC key, causing
the powering on of said main and alternate processing

subsystem, then followed by a synchronization of both
processing subsystems.
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